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<7 EPA OH Coronavirus Wastewater Monitoring Network
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sEI:A Temporal Trends of SARS-CoV-2 in Sewersheds
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Sample Type e e e e -
Untreated wastewater ,::::’,‘v Nucleic Acid Extraction

Primary sludge Silica columns

Volume

Magnetic beads
Precipitation

T

Sample Preparation
Storage temperature

Homogenization

RNA/DNA Measurement
RT-gPCR
RT-ddPCR
Genetic targets

Additives
Matrix Spike
Clarification
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Quantitative
measurement '
. \ controls I
Sample Concentration Fe=======s : :
Ultrafiltration f Other C.on5|derat|ons
. . . 1
Electronegative membrane filtration | - Biosafety

1

Assess inhibition

Supply Chain issues
Practicality (time, equipment)
QA/QC

https://medrxiv.org/cgi/content/short/202 ps://www.cdc.gov/coronavirus/2019-ncov/cases-updates/wastewater- https://cwn-rce.ca/covid-19-wastewater-
0.11.02.20221622v1 surveillance/testing-methods.html coalition/phase-1-inter-laboratory-study/

Measure controls: Measure SARS-CoV-2
* Human fecal control
* Matrix recovery control

* Quantitative control

Polyethylene glycol (PEG) precipitation
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https://gcc01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fmedrxiv.org%2Fcgi%2Fcontent%2Fshort%2F2020.11.02.20221622v1&data=04%7C01%7CBrinkman.Nichole%40epa.gov%7C100e46ae846e480b98ef08d880ed68a8%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C637401104438196365%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0&sdata=sRIHSMGL8h7F0pStMN7FRrTwWxG%2FX%2FYza3zv4r7Y%2B2U%3D&reserved=0
https://cwn-rce.ca/covid-19-wastewater-coalition/phase-1-inter-laboratory-study/

24-hr composite
sample, 225 ml

0.2 ml
Direct
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Nucleic Acid Extraction (RNeasy Power Water Kit — silica column)
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RT-ddPCR:/ddPCR

SARS-CoV-2 (N1, N2), RT-ddPCR QgC, Inhibition control, Extraction Control, Matrix Recovery Control, Human fecal markers
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<7EPA Limits of Detection/Quantification

Volume of sample processed

-1 800-
Concentration factor 5
Q - 655.9
Volume of processed sample analyzed @ 600-
Analytical sensitivity (i.e., minimum §
detectable concentration) © 400
=
<Zt 218.5
Ideal conditions g 2007
Practical limits likely higher due to E 0
losses during processing ,: é

Number of Positive Droplets per Reaction
Mean, 95% CI




< EPA Recovery Efficiency of Endogenous and Spiked Virus
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RT-ddPCR Inhibition

Add RNA before RT-ddPCR

Compare RNA concentration
in sewage sample extracts and
matrix-free controls

Minimal RT-ddPCR inhibition
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<7EPA \ Supply Chain Issues

PBS 24-hr composite
0C43 sample, 225 ml

Centrifuge

3000 x g, 15 min

Membrane
filtration, 0.45um

0.2 ml v 2
Direct Filtrate Ultra " ation,
. Pellet 30kl 4+ 1WCO
Extraction Filter -
v v v Retentate l

Phie6 — Nucleic Acid Extraction (kF :asy Power Water Kit — silica column)

RT-ddPCR:/ddPCR

SARS-CoV-2 (N1, N2), RT-ddPCR QGC, Inhibition control, Extraction Control, Matrix Recovery Control, Human fecal marker
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Partitioning of Virus in Sample Fractions

Where are viruses
recovered within
samples?

Proportion of total virus
measured in each sample
fraction

~ 90% measurable virus in
pellet and filter fractions
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Trizol-chloroform and RNA precipitation

SARS-CoV-2 N1, N2 concentrations
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Recovery Efficiency of Endogenous and Spiked Virus
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<vEPA Sample Storage at 4°C

24- hour composite 5- ; ; ; ¢ N1, p=0.246
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p-values for repeated measures ANOVA with time




<zEPA Sample Storage at -70°C

® What is the effect of freeze-thaw cycle on detection of SARS-CoV-2 RNA?

¢ Sample collected and processed immediately

® Subsample frozen at -70°C, thawed at 37°C
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Summary

Wastewater is a complex and variable matrix

No standard method for measuring SARS-CoV-2, but many options available
Quality Control important for assessing method performance and matrix variability
Supply chain can be disrupted

Sample handling conditions — need more data

— Temporary storage — no reduction at 4°C up to 4 days
— Long-term storage — up to 5-fold reduction after freezing at -80 °C
Continue to measure SARS-CoV-2 in wastewater at specified sites

Focus on trends or significant changes in the concentration of viral RNA detected

Continue to work with ODH to interpret trends for appropriate public health applications
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